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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB97/031 52 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 



Description, pages: 

1-6,8-11 

7 



as originally filed 
as received on 



07/12/1998 with letter of 



04/12/1998 



Claims, No. 
1-10 



with telefax of 



08/01/1999 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. K This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

see separate sheet 

4. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
S claims Nos. 6-10. 



because: 

K the said intemationa! application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



m PCT/IPEA/409 (Boxes l-VIIL Sheet 1 ) (January 1994) 
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see separate sheet 

□ the description, claims or drawings {indicate particular elements de/ow) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specif)^: 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be fomned. 

□ no international search report has been established for the said claims Nos, . 

V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-5 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-5 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-5 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

se separate sheet 
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Re Item I 

Basis of the report 

1) Claims 6-10 relate to a hard disc drive. The only mention of a hard disc drive in 
the application as filed, indicates that cobalt particles with a diameter of 8 nm have 
a blocking temperature which is within the range temperatures experienced within 
a hard disc drive (cf page 6, lines 10-17). This statement does not disclose a hard 
disc drive containing specific particles as defined in claims 6-10. Thus claims 6-10 
are considered to contain subject-matter which extends beyond the disclosure of 
the application as originally filed, contrary to Article 34(2)(b) PCT. 

Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

1) Claims 6-10 contain subject-matter which extends beyond the disclosure of the 
application as originally filed. This objection applies to the whole content of these 
claims. Thus, the amendments cannot be disregarded in accordance with Rule 
70.2(c) PCT and no opinion can be established for these claims. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 ) Reference is made to the following documents: 

D1...US-A-5 574 961 
D4...US-A-5 491 219 

2) Document D1 discloses a process for preparing a magnetic device. Boron nitride 
and iron were co-sputtered onto a fused quartz substrate. The resulting layer 
consisted of single domain iron particles dispersed in a boron nitride matrix. The 
iron particles had a particle size of less than 100 nm. In figure 5 the coercive force 
for 30 nm particles is illustrated. The figure shows that these particles are 
ferromagnetic. Layers were formed with a variety of volume fractions of iron. The 
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resistivity of these films were measured (cf figure 4) and was shown to increase 
when the iron particles become isolated from one another. The initial point at 
which the iron particles become isolated will presumably correspond to a close 
spacing of the particles, i.e. between 2 and 10 nm. (see claims, column 3. line 51 
to column 6, line 24 and column 7, lines 13-28). 

The subject-matter of claims 1-5 is novel with respect to the disclosure of 
Document D1, because the claims require that the ferromagnetic particles are 
encased or partially encased in an organic macromolecule. Thus, claims 1-5 
define novel subject-matter (Article 33(2) PCT). 

3) The problem addressed by the present application is to enable magnetic media to 
be produced which exhibit the advantages associated with the use of particles 
having a size of less than 100 nm, but at the same time exhibit less media noise. 

This problem is solved by encasing or partially encasing the particles in an 
organic macromolecule. The use of organic macromolecules rather than the boron 
nitride of D1 to encase the particles enables the particles size and separation to 
be more accurately controlled, which then reduces the media noise. 

Encased ferromagnetic particles which may be used have been disclosed in the 
art (see D4). There is however no suggestion in either D1 or D4 that the 
properties of the particles disclosed in D4 would make them particularly 
appropriate for magnetic recording media. 

An inventive step can therefore be recognised for the use of such particles in 
magnetic recording media as defined in claims 1-5 (Article 33(3) PCT). 

Re Item VIII 

Certain observations on the international application 

1 ) The description on pages 3,5 and 6 indicates that an essential feature of the 

invention is that the particles are not superparamagnetic. The application however 
shows that one and the same particle will generally be both superparamagnetic 
and ferro- or ferrimagnetic depending'on the temperature. 
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The present definition of the claims merely states that the particles should have 
ferro or ferrimagnetic properties. Since however particles which are 
superparamagnetic will also be ferro or ferrimagnetic, the present definition does 
not clearly exclude superparamagnetic particles. Thus, the claims do not clearly 
define the essential features of the invention (Article 6 PCT). 

Re Item VH 

Certain defects in the international application 

1) The description on page 7, line 19 contains an obvious error. The "oxidation 
methods" for making metal alloys referred to are clearly reducing agents. In line 
22 of page 7 an original mention of "oxidation" has been changed to "reduction". 
In line 22, however the original application correctly referred to the production of 
ferrites by oxidation. 

2) Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D4 is not mentioned in the description, nor are 
these documents identified therein. 

3) The description is not in conformity with the claims as required by Rule 5.1(a)(iii) 
PCT. 
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proximal arrangement . 

One method of preparing a 2-D packed array of 
f erromagnetically ordered particles of uniform size up 
to 8 nm includes the removal of the ferrihydrite core 
5 from the native ferritin in aqueous solution, the 

incorporation of f erromagnetically ordered cobalt metal 
particles by sodium borohydride reduction of the 
aqueous Co (II) solution into the ferritin cavities, the 
generation of a narrow size distribution through 

10 ultracentrifugation, the injection of particles into an 
MES/glucose subphase solution upon which the 2-D array 
assembles, and the transfer of the 2-D array to a 
substrate which is then carbon coated. In this method, 
the ferritin source may be a vertebrate, invertebrate, 

15 plant, fungi, yeast, bacteria, or 'one produced through 
recombinant techniques . 

In the method described, a metal alloy core may be 
produced by sodium borohydride reduction of a water 
soluble metal salt. Other oxidation methods include 

2 0 carbon, carbon monoxide, hydrogen, or hydrazine hydrate 
solution. Alternatively, a suitable solution may be- 
oxidised to yield a metal ferrite core. Reduction may 
be chemical or electrochemical to yield the metal 
ferrite . 

25 In this method, other methods of selecting a 

narrow size distribution may be employed such as short 
or long column meniscus depletion methods or magnetic 
field separation. 

Further, in this method, divalent metal salts 

30 containing cadmium, calcium, or zinc may be added into 
the subphase solution to aid in particle ordering. 

Further, in this, other methods of arranging the 
particles into a 2-D array may be employed, such as 
solution evaporation onto a solid substrate. 

35 Further, in this method, the 2-D array may be 

coated with carbon-based films such as hydrogenated or 
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T A hard disc drive according to claim 6, 
wherein the distance between adjacent f errorr.sgnet ic 

domains is ac least 2nm- 

a. A hard disc drive according co clainr. £ or 
wherein the distance bscween adjacent f errcrnagnet ic 
domains is no greater than lOnm. 

9. A hard disc drive accordir.g to claim 5, 
3, wherein, in the process for making the tr.agnetic 
recording medium, the f erroriagnetic particles are 
encased, or partially encased, within the cavity o 
opening of a protein mscromolecuie . 

10. A hard disc drive sccording cc claim 5, 
wherein, in the process for making the magnetic 
recording medi^im, the ferromagnetic particles are 
encased within an apoferricin protein. 
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